Abstract We described the isolation and characterization of 23 microsatellite loci from the stingless bee (Melipona subnitida). Out of 52 microsatellite primer pairs screened, 17 loci displayed polymorphism and 6 were monomorphic. The analysis of variability was performed in 56 individuals. The number of alleles per locus ranged from 2 to 22 among populations; values for expected and observed heterozygosities ranged from 0.125 to 1.000 and from 0.121 to 0.923, respectively. These are the first microsatellite markers characterized for M. subnitida and they will be useful in obtaining estimates of population-level genetic diversity studies in a near future.
Melipona subnitida Ducke is a stingless bee endemic to the semi-arid region of northeastern Brazil. The species has great ecological significance as a pollinator of the local native and cultivated flora. Their existence, however, is currently threatened by the progressive destruction of native vegetation and by the intensification of agriculture in the Caatinga biome. In response, populations of the stingless bee are declining, resulting in local extinction (Silva et al. 2014) . Next-generation sequencing technology is a promising approach for species with limited genomic information (e.g. M. subnitida), the breeding programs of which would greatly benefit from the use of genomic tools, such as molecular markers, but for which these markers are not currently available.
Genomic DNA was extracted from the thorax of five individuals using standard proteinase-K digestion and phenol/chloroform method. An Illumina paired-end library was created using 1 ng of genomic DNA, following the standard protocol of the Illumina Nextera Sample Preparation Kit (Illumina Inc.). DNA sequencing was conducted using a MiSeq Benchtop Sequencer (Illumina Inc.). Contigs were created from the resulting paired-end sequence data using CLC Genomics Workbench 7.0.4 (Qiagen).
The library was loaded as 16 % of a MiSeq Reagent Kit v2 300 cycle sequencing run and produced 1,995,104 reads, which were assembled into 141,412 contigs. The program Msatcommander 0.8.2 (Faircloth 2008 ) identified 6,422 microsatellite loci, being in the majority dinucleotide repeats (5,998). For ease of imaging and scoring, we chose to examine only tri-and tetranucleotide loci. Of these, 52 loci were suitable for primer design and further testing. Microsatellites were individually amplified in 5 lL consisting of 2.15 lL of dd.H 2 O, 0.5 lL of 10 9 reaction buffer (Thermo Scientific Inc.), 2.5 mM of MgCl 2 (Thermo Scientific Inc.), 0.1 lM of fluorescently labeled CAG tag, 0.1 lM of un-tailed primer (either forward/reverse), 0.01 lM of CAG tailed primer (either forward/reverse), 200 lM dNTPs (New England BioLabs Inc.), 0.25 U Taq DNA Polymerase (Thermo Scientific Inc.), and *15 ng of genomic DNA. Samples (n = 4) were initially amplified under the following thermocycling conditions: 95°C for 5 min, followed by 30 cycles of 95°C for 40 s, primer specific annealing temperature using gradient PCR (50-65°C) for 30 s, 72°C for 40 s, and a final extension at 72°C for 7 min. T a , annealing temperature; N a , number of observed alleles; N, number of individuals Imaging of PCR products was conducted using Li-COR 4200/4300 DNA analyzers (Li-COR Biosciences). For polymorphic markers, a subsequent set of 56 individuals from three Brazilian populations (Ceara, Piaui and Rio Grande do Norte) were chosen for further testing in order to obtain estimates of basic population level statistics.
The genotyped data was analyzed using Micro-checker 2.2.3 (van Oosterhout et al. 2004 ) to test for the presence of null alleles or other possible scoring inconsistencies. Tests for Hardy-Weinberg Equilibrium (HWE) and linkage disequilibrium were conducted using Arlequin 3.5.1.2 (Excoffier and Lischer 2010). Bonferroni-corrected P-values were used to assess the significance (P \ 0.05).
Of the 52 tested loci, 17 were identified as polymorphic with allele numbers ranging between 2 (Msub48) and 22 (Msub41). A further six microsatellites were identified as monomorphic (Table 1 ) and the remaining exhibited unclear allelic pattern and/or unspecific products. Observed and expected heterozygosities ranged from 0.125 to 1.000 and from 0.121 to 0.923, respectively (Table 2) . No evidence of null alleles or scoring error was detected using Micro-checker. A departure from HWE was detected for locus Msub41 (adjusted P value \ 0.0029).
The first microsatellite loci for M. subnitida will be used for genetic analyses of distinct populations across the northeast region of Brazil, and to reveal how environmental degradation affects this endangered species. 
